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Why Introduce Research into an 
Introductory Physics Course? 

 Started with GE assessment 

 Active learning 

 Applying physics knowledge and scientific 
methods 

 Positive side effects:  
benefits to instructors  
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Learning Objectives 
1. Investigate the physics underlying an 

everyday experience or an area of study. 

2. Design and conduct a scientific experiment. 

3. Analyze the measured data. 

4. Draw conclusions based on data and 
observations. 

5. Create a scientific poster and present it to 
peers.  



Implementing the Project 
1. Exploring the research idea. 
2. Writing a project outline. 
3. Peer-review of project outlines.  
4. Instructor’s comments and suggestions.  
5. Revising the project outline.  
6. Conducting the research. 
7. Making a scientific poster  
8. In-class presentation.  



Timeline 

1 Month 2 
Wks 2 months 

Perform research 
and analyze data 

Peer and 
instructor 

review 

Explore idea 
and write 
outline 

In-class 
presentation 
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Example Research Ideas 

1. Pressure on the forefoot when wearing 
different types of high heels 

2. Effect of tire pressure on the gas mileage of 
a car 

3. Jumping into tension: exploring the forces 
on the foot and knees while jumping 

4. Tractor pulling competitions 
5. Centripetal force in barrel racing 
6. Active vs. passive recovery in swimming 



Example Reviews 

 Peer Reviews  

 Review 1 

 Review 2 

 Instructors’ comments/suggestions 

 Balancing a Backpack 

 The effect of tire pressure on the mileage of a car 

 Optimizing the Serve of a Volleyball 



Example Poster 



Example Poster 



Example Posters 



Example Poster 



Assessment of Effectiveness in Learning 
 Project Outline, Peer Review, and poster 
 Grading Poster 
 Creativity and experiment 
 Design of Methods 
 Realistic, appropriate data analysis 
 Effective presentation 

 Incorporating GE rubrics into poster grading 
 Class survey 



Class Survey: what did you learn the most from 
the research experience?  

 The process of conducting research, such as the 
pre-planning and thought behind it  

 How to conduct an experiment and learned how to 
present the information in a professional fashion.  

 Learned that physics is really an aspect in a lot of 
different things that I would not have considered 
before. 

 How to apply physics to daily life and to my major of 
physical therapy 

 How to go about making a procedure to gather data 
 How to format a scientific poster   

 



 Limited or no exposure to physics concepts 
related to their ideas. 

 Some interesting ideas require physics 
knowledge beyond the introductory level. 

 Students can become frustrated 
 Not seeking enough advice from the instructor. 
 Copying ideas/method, without modifications, 

from the internet. 
 Student effort sometimes does not match the 

promise of their project proposal. 
 

Challenges for Students with Research 



 Guiding students toward non-trivial projects 
within their capabilities. 

 Lack of student motivation 

 Time consuming for instructors 

Challenges for Instructors in Implementing 
Research a Physics Course 



Is It Worth It? 
 Experiential learning at an early stage 

 Learn, develop, analyze, and present: some 
students have not been exposed to realistic 
data collection and analysis before 

 Exposure to mistake and revision process 
in science: many never experience it 

 Depends on the  
   student’s attitude 
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